Reductions in milk Δ9-desaturation ratios to oral dosing of cobalt-acetate are accompanied by the downregulation of SCD1 in lactating ewes.
Oral administration of cobalt has been proven to alter milk fatty acid (FA) composition consistent with an inhibition of mammary stearoyl-coenzyme A desaturase (SCD) activity in ruminants, but the mechanisms explaining its mode of action remain uncertain. In this study, Co (as Co-acetate) was dosed to lactating ewes with the aims of examining mammary gene expression during Co-induced changes in milk FA composition, and estimating the endogenous synthesis of SCD products in milk of sheep fed an 18:3n-3-enriched diet. Twelve Assaf ewes fed a diet supplemented with 2% linseed oil were allocated to 2 experimental groups and received an oral drench supplying either 0 (control) or 9 mg of Co/kg of body weight per day. Treatments were administered in 3 equal doses at 8-h intervals for 6 d. No effects of Co administration on animal performance were observed. The changes in milk FA (namely, reductions in most cis-9-containing FA) were consistent with an inhibition of SCD in the absence of detectable effects on the relative importance of mammary de novo synthesis and FA uptake. The high proportion of endogenous cis-9 trans-11 18:2 observed in this study (89%) would agree with a greater supply of trans-11 18:1 of ruminal origin in ewes fed linseed oil, compared with previous estimates in sheep fed a diet without lipid supplementation. Differences between studies could also be related to diet-induced changes in SCD activity. Altogether, both mechanisms would support that basal diet composition is a major determinant of the relative contribution of Δ9-desaturation to milk FA profile. Similarly, the consumption of a diet rich in 18:3n-3 might also explain the low proportion of milk cis-9 18:1 estimated to derive from Δ9-desaturation (29%). The administration of Co to ewes fed linseed oil allowed to discriminate minor 18:3 isomers in milk, such as cis-9 trans-12 cis-15 18:3, as SCD products. Finally, Co dosing lowered the mRNA abundance of SCD1 in the mammary secretory tissue (33%), whereas no changes were detected in the SCD5 isoform or in the studied transcription factors (SREBF1, PPARG, SP1, and EGR2). These results suggest that the mode of action of Co in dairy ewes would be at least partly mediated by the downregulation of SCD1.